Objectives: This study aims to analyse the differences, with regard to socio-cultural characteristics and dietary habits, between low and high consumers of yoghurt and other fermented dairy product desserts, and the nutritional significance of these differences. Methods: We analysed the diet of a healthy population (4 -65 years), using the 24-hour recall method, on three non-consecutive days. The participants were grouped by age and sex and were also divided into tertiles on the basis of yoghurt consumption. We compared energy and nutrient intakes, educational level and socio-economic status in the low consumption (LC) group and the high consumption (HC) group. Results: In general there were no significant differences in energy intake or nutritional profile between LC and HC groups. The only significant difference was in the percentage of energy provided by lipids, which was significantly lower in HC women, possibly due to the high number of women in this group who consumed low-fat yoghurt. There were significant differences in the distribution of HC and LC subjects according to the three educational levels ðP , 0:05Þ; but not according to socioeconomic status. Conclusion: The fact of being a high consumer of fermented dairy products took place in the framework of other dietary changes that compensated for this high consumption, resulting in the absence of significant differences in energy intake and nutritional profile between HC and LC subjects. The only exception was found in women who consumed low-fat dairy products. There was a relationship between high consumption of fermented dairy products and educational level.
Despite the fact that consumption of dairy products in Spain is moderate in comparison with other areas of Europe, in recent years the figure has risen considerably 1 -4 . This increase is due not only to the fact that the dairy industry continually develops and markets a wide range of new products 5, 6 , but also because there has been a major change in the qualitative concept of the term 'diet'. Diet is no longer seen simply as a source of energy and nutrients to satisfy the needs of the individual, but a means by which health can be improved 7 . In this respect, dairy products have acquired considerable importance in several different areas.
First, they are the main provider of dietary calcium, essential for bone density and the prevention of osteoporosis 8 -10 , and also for the prevention of obesity, as in recent years different studies have demonstrated that increasing calcium intake may protect against obesity 11 -13 . Fermented dairy products are also rich in other nutrients such as proteins of high biological value; other highly bioavailable minerals such as phosphorus, potassium and zinc; and vitamins, especially vitamins B 2 and B 12 , which in these foods are highly bioavailable 8 . Furthermore, over the last two decades several studies have furnished evidence supporting the blood pressurelowering effects of dairy products 14, 15 . One of the most relevant works in this field is the DASH (Dietary Approaches to Stop Hypertension) Study, which analysed the impact on blood pressure of three different diets. A diet rich in low-fat dairy products, fruit and vegetables was found to be the combination that reduced blood pressure most, both in hypertensive and non-hypertensive subjects 15, 16 . In addition to the above cited benefits of dairy products, and due to technological advances in this sector, there is now a wide range of low-fat dairy products that can satisfy the demand of a consumer population increasingly concerned with the issue of obesity and low-energy diets 17 . But, apart from their nutritional value, fermented dairy products have made further headway in the market because they are functional foods; that is to say, they have a proven beneficial effect on one or more specific functions in humans 7,18 -20 . Although in the future other foods may contain probiotics such as Lactobacillus and Bifidobacterium spp., fermented dairy products are currently the most common source 21, 22 . The aims of this paper are to study the nutritional implications of high consumption of yoghurt and other similar fermented dairy products, and to establish whether this high consumption is linked to other changes in the diet. In particular, we analyse the subgroup of consumers of low-fat yoghurts in an attempt to determine the effect of this dietary behaviour on diet, energy density (ED), the volume of intake and nutritional profile. The paper also aims to determine whether there is a relationship between the consumption of these fermented dairy products and socio-economic or educational level.
Materials and methods
This study was conducted in 1999, in Reus (Spain). The sample was randomly selected from the population census. The central unit was the family and the families selected were representative of all sectors of the city and of the distinct socio-economic levels. We studied 773 individuals with an age range from 4 to 65 years. The sample was divided into groups according to age and sex.
To assess the intakes of food and nutrients, we used the 24-hour recall method on three non-consecutive days, one of which was always a non-working day. This method has been shown to provide accurate estimates for population groups 23 . In each case, we interviewed the participant and the person responsible for preparing meals.
To help determine the quantities ingested, we showed interviewees a set of photographs of types of food. To assess items such as oil, we consulted a table containing standardised values of the quantities used in certain dishes as a reference value.
Four interviewers collected the data at participants' homes. All four interviewers had undergone a period of training and standardisation before the study began. Likewise, after approximately one-third of the study, we analysed the homogeneity of the interviewers' data collection styles via a statistical comparison of their recordings of the intakes of certain food groups (those that were considered the most difficult to assess, such as oil and added fats) in five individuals. No significant inter-rater differences were found using an analysis of the variance.
The French food composition table 24 was used to convert food into nutrients. Data on food that did not appear in that table (basically, typical Spanish dishes) were provided by the table from Mataix-Verdú et al.
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. The population, previously grouped by age and sex, was then divided into tertiles according to consumption of yoghurt and other fermented dairy products: the lowest tertile being the group of non-and low consumers (LC), the middle being the group of medium consumers (MC) and the highest tertile corresponding to the group of high consumers (HC). We later compared the low and high tertiles (LC and HC) in order to obtain groups with more extreme differences and thus determine clearly the nutritional impact of consuming yoghurt and similar fermented dairy products.
As well as the food survey, the participants answered a questionnaire about their education and their professional activity, in order to determine whether there was a relationship between the intake of dairy products and these variables. Educational level was assessed by asking about the level of studies achieved. We grouped these categories into three levels: low (those with incomplete compulsory schooling, or those with the highest level of education being 'General basic education'), medium (those with the highest level of education being 'Unified polyvalent general upper secondary education', 'University guidance course' or 'Professional training') and high (those with university studies, doctorate or post-degree studies).
The socio-economic status was assessed by asking about profession and professional level (inactive, nonskilled worker, skilled worker, administrative, sales manager, director, etc.) and then combining this information to obtain three categories: low, medium and high.
For the statistical analysis we used the statistical package SPSS 10.0 for Windows 26 . To compare the differences between the levels of consumption we used Student's t-test. The significance level for all of the two-tailed tests was set at P , 0:05: Regression analyses were carried out to analyse the trends related to age. To compare the percentages of the population in each socio-economic and educational level we used the chi-square test. , between low and high consumers of yoghurt, grouping the individuals by age and sex. In all age groups there were significant differences regarding the intake of yoghurt between high and low consumers. But the only group where we found significant differences in macronutrient intakes was in men aged 20 -34 years, in which the higher consumers had significantly greater intakes of protein, lipids and carbohydrates. Table 2 compares the intakes of calcium, potassium, phosphorus and vitamin B 2 between low and high consumers of yoghurt. In the group of men aged 20-34 years, the intakes of these micronutrients were significantly greater in high consumers of yoghurt than in low consumers. In boys aged 4-9 years the consumption of calcium and vitamin B 2 was also greater in high consumers compared with low consumers. No significant differences were observed between LC and HC in the other groups. Table 3 shows the differences regarding energy intake (kcal day 21 ), food intake (g day
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) and ED (kcal g 21 ) of the diet between HC and LC groups. The statistical analysis again showed that men aged 20 -34 years in the HC group had greater energy and food intakes than the lower consumers, while intakes in the rest of the age groups analysed were similar. The differences between sexes were maintained. Figures 1 and 2 compare the percentages of total energy provided by each macronutrient, between the two levels of yoghurt consumption in men ( Fig. 1 ) and women ( Fig. 2 ). There were no significant differences in men, but there was a significant difference in the percentage of energy provided by lipids in women: in low consumers of yoghurt this percentage was 42.4%, compared with 40.9% Mean^standard deviation. **, P , 0:01; ***, P , 0:001 with respect to low consumers. † n LC=n HC: Mean^standard deviation. *, P , 0:05; **, P , 0:01 with respect to low consumers. † n LC=n HC:
in high consumers ðP , 0:05Þ: In order to analyse the reason for this difference, we divided the women in the HC group into low-fat or full-fat yoghurt consumers. Figure 3 shows the differences in the consumption of other food groups between women who were high consumers of full-fat and low-fat yoghurt and other fermented dairy product desserts (the group of 4-9-year-old girls was excluded from this analysis, as there were no consumers of low-fat yoghurt). Low-fat yoghurt consumers ingested less cereals ðP , 0:001Þ; sugars ðP , 0:05Þ and whole milk (P , 0.01), and consumed more skimmed milk ðP , 0:01Þ: We did not observe significant differences in the diet pattern between men low consumers or high consumers of low-fat yoghurt (data not shown). Table 4 analyses the differences in ED and food intake between the two subgroups of high consumers of dairy products: consumers of full-fat and low-fat products. Among men, the consumers of low-fat yoghurt and desserts had a lower ED (1.5 kcal g 21 , vs. ; P , 0:01). The relationship between the consumption of different dairy products and socio-economic and educational variables is shown in Table 5 , which presents the percentage of high consumers in each educational and socio-economic level. We only found significant differences in the distribution of the percentage of high and low yoghurt consumers in the three educational levels ðP , 0:05Þ: These differences were not observed for socio-economic level, or for educational level among high and low consumers of other dairy products such as cheese or milk. In order to study whether the intake of yoghurt could be related to the consumption of other dairy products, we carried out correlation analyses between the consumption of yoghurt and other dairy products such as milk and cheese. No significant results were obtained.
Discussion
Yoghurt and similar fermented dairy products are among the food groups that have undergone the greatest increase in consumption over recent decades in our population 3, 4, 6 . For this reason we sought to analyse to what extent a low or high consumption of these products could be related to nutritional intake.
The results of our study show that there were no significant differences in energy and macronutrient intakes between low and high consumers of yoghurt and similar fermented dairy products, except for the group of men aged 20-34 years.
Intake was always lower in women than in men. In men (in both low and high consumption groups) the maximum intakes of macronutrients were found at 10 -34 years, followed by a maintenance and then a decrease in the oldest age group. In women the pattern of macronutrients was different.
Dairy products are an important dietary source of some micronutrients such as calcium, potassium, phosphorus and vitamin B 2 . When we compared the intakes of these micronutrients between high and low consumers of yoghurt ( Table 2 ) we found that, in general, there were no significant differences between both levels of yoghurt consumption, except in the group of men aged 20-34 years and in boys aged 4-9 years. There are not many descriptive studies comparing the nutritional differences between high and low consumers of yoghurt. In another work carried out in young adults 27 , the authors observed that the intakes of calcium, riboflavin and other micronutrients were significantly higher in high consumers of yoghurt. However, in that study the high consumption was linked to higher intakes of other dairy products (which are also rich in these micronutrients), while in our study there were no differences in the intake of milk or cheese between both groups of yoghurt consumption.
One remarkable fact is the low calcium intake in our population, quite below the Dietary Reference Intakes in some age and sex groups.
The balance between ED and food intake of the diet is considered an essential mechanism in the relationship between the individual and his/her energy needs 28, 29 . However, the progressive increase in ED of the diet observed in Western societies has been considered as a risk factor for obesity 30 . When we analysed these variables in our sample, we found ( Table 3 ) that the level of consumption (i.e. being either a high or a low consumer) did not significantly affect the food intake or the ED of the diet. The dynamics of these groups with age were similar to those of the general population 29 , so food intake did not change significantly in puberty or adulthood; ED, on the other hand, increased until post puberty and then decreased, a trend that was more noticeable in men than in women.
As with ED and food intake, macronutrient balancethat is to say, the percentage of total energy intake provided by each macronutrient -did not change significantly between LC and HC males (Fig. 1) . In Fig. 3 Food intake of high consumers of whole-fat and low-fat yoghurt: women. Significant difference between groups: *, P , 0:05; **, P , 0:01; ***, P , 0:001 women, on the contrary, we observed a difference in macronutrient balance: the percentage of energy provided by lipids was lower among those who consumed more yoghurt (Fig. 2) . This phenomenon, which may seem paradoxical, may be explained by the high percentage of women in the HC group who ate low-fat products (31.1%, vs. 19.8% of males). This dietary behaviour in women HC was connected to other habits such as drinking skimmed milk or consuming fewer sugars and cereals (Fig. 3) , which were not found in men HC of yoghurt (data not shown). These findings support the existence of a balancing mechanism within the diet as a whole that compensates the variation in intakes of some foods with intakes of others, resulting in a similar macronutrient balance. However, the balancing mechanism can be insufficient when the substitution affects several food groups, as in the case of women consumers of low-fat dairy products in our study or in the case of the displacement of nutrient-rich foods by energy-dense, nutrient-poor foods in the diet observed by Kant 31 . In these cases, the dietary pattern resulted in changes in the energy and macronutrient intakes. It should be borne in mind that fermented dairy product desserts alone represent a relatively minor component of the diet 3 . The difference observed between sexes regarding macronutrient balance led us to analyse the ED and food intake of the subgroup of high consumers of low-fat dairy products, both in men and women. The data obtained indicated the existence of a compensatory mechanism between ED and volume in men, resulting in an adequate energy intake ( Table 4) . As high consumers of low-fat yoghurts had lower ED, they compensated with greater volume. This behaviour has been described in other circumstances, for instance in diets in developing countries and in therapeutic diets 32, 33 . Nevertheless, the capacity to combine the two variables to achieve a certain energy intake does have some limits. In this group of women, for example, the consumption of low-fat fermented dairy products, in conjunction with other dietary habits (Fig. 3) , led to a diet with low ED that was not compensated for by an increase in volume. This meant that there was a significant difference in energy intake between these women and the women who consumed full-fat yoghurt ( Table 4) .
The fact that the balancing mechanisms were so clear in men and not in women suggests that this behaviour may be conscious. We appear to have found an example of a dietary attitude that is the result of the impact of a cultural change (the popularity of low-calorie foods) which, particularly in women, leads to a tendency to consume low-fat yoghurt within the framework of a wider change in the diet. This change varies nutritional parameters that have, otherwise, remained stable in the general population in the past decades 3 . In the population studied, 28.5% of those of high educational level were high consumers of yoghurt and 19.1% were low consumers ðP , 0:05Þ (Table 5) ; however, no significant differences were observed in the distribution according to socio-economic level. On the other hand, we found no correlation between the intake of yoghurt and the consumption of other dairy products such as milk or cheese; that is to say, the intake of this foodstuff was independent of the consumption of other dairy products outside the category of probiotics.
In our opinion, these two findings indicate that our population sees yoghurt as a food with a specific role in the diet. The results are an indication of the influence of the change in attitudes towards diet and its role in health that has taken place in our society in recent years. They also indicate that, although purchasing power does not determine a greater consumption of these products, a higher educational level may be associated with a greater awareness of their benefits.
Finally, further investigation is required to assess the effects of these phenomena on body composition because, in recent years, different studies have found a protective effect of increased calcium intake against obesity via a sequence of steps that leads to an inhibition of fatty acid synthase and an increase in lipolytic activity 11 -13,34 . Interestingly, these anti-obesity effects are greater with dairy sources of calcium than with calcium carbonate 11, 34 . In our study we did not find a correlation between intake of yoghurt and body mass index, but this could be due to the fact that there are many other factors involved in body composition that we did not contemplate in our study.
Conclusions
A higher consumption of yoghurt and other fermented dairy product desserts did not lead to significant differences in energy intake or macronutrient balance compared with the group of low consumers. This suggests that there is a biological mechanism that compensates for the consumption of different groups of food and allows the overall intakes of nutrients to remain stable. Energy intake and macronutrient balance were only modified in women in the high consumption group, among whom a considerable number consumed low-fat products. However, this difference was not due exclusively to the consumption of dairy products but took place within a context of other changes in the diet. There is a relationship between high consumption of yoghurt and higher educational level, which could be due to a greater awareness of the relationship between diet (and, in particular, functional foods) and health in this sector of the population.
